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(57)Abstract 

PURPOSE: To provide a CVD process device which has 
a plasma generating means constituted by an ICP, and 
allow a condition for forming a film to be observed from 
the outside. 

CONSTITUTION: CDV process gas is introduced into a 
vacuum container 4 out of a process gas introducing 
port 6. and when high frequency electric power is applied 
to an antenna 3b provided in the vicinity of a dielectrics 
window 2, a high frequency electric field is induced 
within the vacuum container 4 by means of 
electromagnetic waves from the antenna 3b. and CVD 
process gas is formed into plasma, so that a film is 
formed over a specimen 9 by the accumulating of 
decomposition products. The antenna 3b. the dielectrics 
window 2 and a specimen stand 8 are set over the same 
shaft of the vacuum container 4 while being aligned in a 
plane direction, and the antenna 3b and the dielectrics 
window 2 are made larger in diameter than the specimen 
6. so that the film is thereby uniformly formed. Besides. 

since the dielectrics window 2 is made of transparent material, a proceeding condition for 
forming the film can be observed fi^om the outside, the film thickness can thereby be measured 
and controlled by a film thickness measuring means! 




mB:^mmif (jp) (i2> ^ 1^ & ^ (a) mmawJim^ 

#^¥7 -73997 

(43)4ifflH ¥fi)c 7 ^(1995) 3^170 

ifflifia^ ffi*gsi3ii»# Fi m^mm 

L 9014-2G 





496176-60681 


(71)ffl®A 


000001199 


(zzmmB 


¥/(!{6^(1994)a^30H 












firs a» 




f$H¥5- 161442 








iF5(19g8)6^30H 








B*(JP) 




±ffl 19- 








:ft*SM*FTtSEjS«# 1 TB 5 #5^ 














(72)fl?B« 
























(74)«Si!A 





(54) mm<o^m -f^x^cYDmmt^m&^MWccYDsm^m&rmmmp^tDik^:^^ 



(57) [mm^ 

C^iiS] Smii:^mX7\(— S 6 £> c V DfiiS:^':;^ ^ 



(Bl)Inta'' 
H0 5H 1/48 
C 2 3 C 16/50 
16/52 

HOIL 21/205 




(2) 



S(7>cvDSJi3l:tfx$^ALT::^^XT{bL, m:f=7X 

±Bun^±mu^m^^a>m^&mz^^tmn'^ 10 

±mK^m^^izm,w:^Mzun±izim'^-^hy'7X 

±mM^mma>^m±izmt&i^H, mmmz^i)±tm 
n0^m^^)xti::b^mizmf&'^^, ±^^cyjDmmii 20 

miS7.^M^mmmiziiih-t^mik0iS7.^motiM: 

±tm^mm^a>±t^mm»^a>i&m\zmi&^HxM^ 

mm\^izmm&mm^mmt'tt^T>iri~t, 

j^tmn^±mR^^^^(ofn^^W:iz^wt^um^ 

'^-^^i^rm.ikLfzzt^nmtt^y'yx^cvD 

[ii*a4] um'Amtits^^imi^ixfzn^mmmzm 
mocvommnx^^^Lxy^x-vitL, ^y^x 
^tz^i)i^mthfz±ucvD^miS7.a>^m^m^^ 
±mM^mm{f^lz^m^h.fz^n±izi^m^^t^zf^x 

±mM^mm(D9^m±iz^m^iti, ^mtammmz^i) 
±^s,unoum^ ^)xti:^i^mzmf&tshrtj::bm'mii^ 

±im^^m9^a>±t^mmi^mo^^\zm,m^*ixm^ 

m^mz-sm&m^^mm^'\t^7:y^i-t. 

±tmm^±mM^^i^p^a>m^i^mzm-t^un-^ 

i-r-^^^xmB.'t^tmz. 



^X-VCVDSSo 

Mo 

mtf^oy^^i^wz^n-th^n-^t^. ±tm^m^a> 

±^mmma>mm^)M^t^mmmmmiM:^Lxm 
^^K. ±UK^mmmzmx^hfz±^cvo^mi3 

^^iz^ijzf=7X^itL. ii^^X-7ic^y^M**itc 

^^mt-t ^yvX-rcvo ^myj^o 

m^mz^i)±tm^^?s^tzum^*ihWino>w:^^^ 
^)xt3i^^mizw^mtsHxtj:^m'^wmt, ±^n^m 
s^a>±tmmtt^m<Di&^{zmm^hxM^^^Mzm 

y -ttBit|gfg^7)lSli^ ^S-r MIS LT 

:tf:^^±l^r>T:^^zJ:ys^^S^^g^-g§g^4^fc^J§ 



(3) 



!S^¥07-073997 



fz»^^m^^±&Un± * X V c V D 

mmmtmmLxno z t ^mmtth c v d 

Xv c V D SS^Z)a^:^^^zfct^r , 
±IBS^§Srt JcRifs<^ c V D X ^ ® A L r 
XTCVDiiaS^fT^tc^. ±SSS§i§P^i::cvD«[i 

^ y=7 Xv (Cct: y ±iac V Dggptgoz^^^fr 5 C t S 
*#fSt1--5::^'^XvcvD gStD^sfejl^:^^ S . 

immmmi^mm^ . 20 
[0001] ' 

:^p42X^lzffliAt>tiS::^^X-7c vDgMjc^y. 1$ 
L<fi, ::^7Xv^^^®t Lr§§^iK&S0::^7Xv 

■efe-S I CP (Inductively Coupled Plasma) ^ffiLNT 
::^^XvCVDg^^^gfilc1-^t^{-. CVD|zJ;-g,fi£ 

§ llSiJ ePT* ^ S J; 5 ic L fc X V C V D ^ IS 

30 

[0 0 0 2] 

CVD (Chemical Vapor Deposition— Ib^yiftij^ffilttg 

::/^XvcVD^Sfc^LMiECR (Electron Cyclotr 
on Resonance- ®^-9->r ^7 P h p >^JS) Xv C V 
D^S:6<^c>HTl^S„ ±tS¥^7^ffimii^^vXvc 

*HSo oi 2^ctel^T, ¥^T¥^ssfils^^XTcv 

Dggeoi*. KS^§§6 4P^lz^«it*i::m;^titc± 40 

a®ffi6 1 ^TS^Im^6 2tA<^^Tl::IS]A^L^^oTgaa 

ffiftD*ti^« TSlH^e 2JilzficvD5&3l$^T5HS^ 
6 3*<ilcS*tl. ISTS|im@6 2|ift*feS{a(i}gg|*tl 

bCVD«ftS:fe*XA<E^^6 4(?3fC®A^Ftl^i:, 

msei. 6 2feliz::f^x-7A^«&^L. a::^7Xvicj: 

y ^filt^^fc C V D«IL31:^*X(;>5^^^fi!t^^A<|iJ|^ 6 3 _h 
IfiECR^^^XVCVDSISfi. El 3lcSBS«{^glt 50 



^XvcvDgSe 61*. P3i^jR(rj^i$*titcSSSS 
6 7a)tt*l^l^i6it'btitc^m(*:^6 8;£)^^,v^^ Pifi 
*<S^S§|6 7rt(cSA^FtL^tft(C. gffi§S67i: 

s/ci£ie*tifcKi4^7o±rcit*47i$®SLT. s 
S^?&6 7i*9rccvDfflg:tfx^^A-r'S^, S^SS 
6 7i?grcECR::^^XvA<«i±L, SS^^^X^izjzy^ 

[0003] 

^mm^. y'7X^iz^^x^^^Hfzi^m^j&^ffiy< 
-'r^^/jutLrmm&^izi^mL, f3im^izun±iz 
^^t^tzibfiSim^^t<^Tt%fsm^. src, ms;^ 
:/^Xv*iz®^ti^fca6. ^^i«iHA^j$lKrtiz?^AL 
^ffifiaS*«T*i^&fiflS#,*<fcofc. 31, ±Kecr 
:/^XvcvDg®^cfcL^Ttt, ::^^Xvizj:-&^^^ 
f3im<^-(<7a^:si^mxt^m^t^mzimt^fzit. 

f-. «£*<;):^^XvcvDgfiT?tt. ^K«<7>K!|s|g® 
mm^t^h-ofz^ ^%BMlt. Jif3^tt*<7):/^XTCVD 

^^):f^x^cyDmmt:mf$.Lx, fSim^iz:^stm(D 
mxotai^m^^mayfs.m^'^mt't^t^iz, mm^o 
s.n^mommRifmmm^t:'^mtzm&L. f$.mi^m 

^ pTMC: L fc ::f ^ X V C V D ^S&T/S^S^ ffl C 

V D $fiitt-r c i: $ e w ^ r S o 

[0004] 

'[iis$-fi¥3i-r^tc*:)a)^s] ±UB^t:mfS.-t^fziib 

^fc^^§S&(^(zBfM{0 CVD SI^mnT. SSA LT 3f ^ 

xv^bL, ^zr3X^iz^i')6^mtfifz±ts,cyDmm 

ii:^o>^^±fSi^^±tiM^m^^\z^W.^KfzUm± 
f=lttlS^■a■^::^^XvcvD^®lcfcL^r, ±tass# 



*fB8¥07-073997 



±icitllS-a-53^=7X-7cvDK®icfcL>r. ±as^ 

[0005) mi::, a3<7)^igli. SS5fimAA<EpttI* 
ih.fcS^§SM(CRlrgfl)cVDfiiS**x$l9ALT:?7 20 

y^'tfSitsi^fgRg^^i-cjfc^simftSi:, ±ffias§ 
» i+<D±te^mt*:s<o jfiSfcieisat #if P3 izs 

Dgfgt LT«}ja*;K*, SIC. S4fl)^S(*. iSffljfi 
1* A<H13M ^?KfcS^^||Wlz0rgO) C V D ffla A'x $ 
^ALT:^7X7^bL, a:?^X-7izj:y$^p**Lfc-h 

* tlfcg5t**±l= jftK 5? -a- * 3^7 XV C V D gSlCfc 1% 
<fc y±tBK*4<DIIS<i: y *<£SitSlzje)$**i,r>S:«SI 

t. ±l5StJ4$±taS^SSW©BfSfitigl=«^^i,t4 
n^ttr. ±IESSS|g(7>[a-»±l=, ^tif'HtOSF® 
:^(S)^-ffc*-a-css-r-5i:ftic. ±iag5^(*S*ffiL 
r±faiij^izfeSit*fiitL. iSK^a®i=±js^4xfc 

ItSKA^ f) 51^ * HfcSI*3t$S3t ^ * ^taizEife* 

musissiii* isitfc c: t t -r -5 X-7 c V D 

^±ia!iS«l|iao)gSgfSJSt::^A-r •5+ A' y T 50 



S:/^ Xv ir}^-r S±IHHI*ro±:&^rHlicSA-r •5)1*4 

[0006] X. ±ffiffiiat^ll2, S3. S4©^S 

ia>*ai4. s^§ii©{i-ip±iriBigitL. smt^mm. 
mz<k y±tBS^§si*3izBEasixi,KS4(oit@.fc y X 

(D±ummi^i&<Dm.mizm.WL^*irM^m?&pnzmm}S. 

-$s±iz. ^■*i.^f*T.<o¥®:^is)s-a*-ti-TiEift-r'5<t 
L. KSt!|s^asl=±fiE#4^fclt«KA^f,ss*^?*tfcsl^ 

5fe^S3teT-#SlifitlB|6*H, ISSI^3t©»«flc.fc y 

jSSK ±iBm^@«rtic^A*ih,fcJiiecvD«i3ffi** 

X i&±ia7 VT:^ {= J: y a^^SI W (::g|K^ tLfc^Jf -K 
^«lcJ:y7^7Xv^bL. iS:/7XTI=J:y«-«$;h.fc 

^m±m^t±^uH±izmmt-^^y^x^c\/Dm 

e$fflL'>fc::^7X-7cvDj!!is:^SicteL^T, ±fBJftS 
::^n-bx4'0)S*4Sa<oitSKJ¥^±iEMJ¥;13^^mi3 

[0 0 0 7] m.iz, S2<0:&^li, SSS|g<DHIS±lC 
IBSStL, aB^<£SS«:l=<ty±faSS#«rtlzEE* 
^«6t!l4©its<fc y :*:&Sii;gicffjfi£Sitr )t£SBim<* 
St. ±IEHS§§|f1.<D±iagms©ifi«l=iBlS*^x 

faKs^«-±iBS^^«fl!)RifS(ssizft^-r t 
-SititxmWit^tmz. ±iag®»:SSjiLr±ga 

H*4lcfeS3te$ftltL. ^K*4Sffiir^*HfcltlSK 

sstjfe<7)»«ficj; y-tt5«s[Ko>fliJ?*ajs-r4^jiaij 

fc±f2 C V D i5lS:tfX ^ ±!E7 J; y SSSIgW 

i=SSes*ifcigJia^iSi=j;y:?'5X-7^bL. K:?5X 
■7lr J; y»(S*Hfci)-«aE)j6^$±taKS4-tlclttfS*-ti- 
S::/^X-7 c V D^a*ffliNfc:?5X-7 c V Dsaa^sfe 
i:feu>r. ±ig^j?iil£l£Si=j:y»!i4%sa»tffi@Ji: 
*iiSL. i&mmmmma>imiztji-ifzt^±tic\/ 

**xojiE»ai^ii"&£b<o-:^xi*i5S^*SMLT. mm 
c V DKiia*S«E LTff 3 c t ^i^at -r-i. 7 

X-7CVD«!iS:^jS-l?3a.6. maw^atii. 



(5) 



<#ga^07-O73997 



:? <y ^b*'x Iz ct; ^ -I^^ (z i: y ± ta c V D 

[0 0 0 8] 

y a^SSrt A * c V D^a^*;^ 36^:^5 <fc 

§s§[^(cSH^LfciiS*^±icii^^#-ac:i:(c<fcy. 
16^^1^0)1?. S^§^(*9lz^^-r'5>::^^XTA«jKSfe 

L, mmzni.xz^^x^\z^h^m^fS.miw^-^A^: 
y, m^\z^t^oyDv^mt<mz\^-\ztsiti\.h. c 
^. mmwMt:'^v.xmMt^:iti^'si^tuh. 

^m\z^t.{t. JL%l^%^e>%mz^^mmzmik. §5® 

fz^'SM^a>¥tntmm'^m\zi^fS.^h.h c ^izi; y . 
^lixizn^t^. :^^0%Aa>%mz^^{t. ±l2|g1 

[0009] ±Emi 3^1/^3. m4(7)S60Jl3fcL^•C. 
BtLTttJS-rS+YyT*-x©A^StlSSsj*-A3IA¥ 



omaasiciiy :f5X-7{bL. ^o^7X-7ic<tycv 

S8(^<Z)*'xa>3StiA<KJ^lz>t*LTiSi-(c/d:y. l^j-^&rjS 

^ffll^TSSiEa0^Jg^^jSLTll^l1--scvD^l^l]S55 
it^.^-rtooT?, KJ?^gs^Sf3<tyM!i^±(^>j$|g^^ 

VD«!i]i:&a>6W*ti^o IS^Sl 0A<c4x|zJ*jfS-r 
*il(DS7<Z)«iSfi, ±iat8ffifw^i:^:^=7X^cv 

^l!iai:tfX^®AL/cCVD<!aS^fT^fc^. 
*fXf-<t^T7^vm*rX*ES§Sf^|C©ALT3*'^X 

^it-^-^t. ^'^^^XTTic.fcyKSgScortil&Lf^Sim 
^fc#®^ L fc c V D e ^ X ^ > jiasfzcfc y Kfe^-r 
-«2>iJtjtfc<fcy^msa)igefl^^^&Lf:BS»li* 

[00 10] 

tottffiW^H^ffiSf eerie, m^\t 
^^^mm 1 1gJfi^*::^ S Xv c V Dg^OJfiti*^ 

40 ^©siffe^o ^^^ctel^T. %^%mm\z%^:f^x 

§&4<i:. ^E^§si4(7>*rf>ffi®±(-i6(te>tL, mmtn 
^^is^T.iz^'^xM^^MzW^i^mzt. usimi* 

®jg7<t, ±taKS§§i4a)«^L^«is±osgtesir^ 

50 3, g®i*^2, ai^^e. KI49ttK3g§S4G>*/0 



(6) 



±lriB^$;(xrt>^. X, TVi^:^3^j:, (I]2 (a) ir 
^vt 1 L < 2 (b) 

^XVCVDiggl T-tt. gl2 (b) IZTR^fiS^ttt;!. 
:^3b*}ifflL. gim(*S2$iiLTS^§S4(#q|::S 

tool 1] ±SH«}fitlci:tj, ^S§S4i?g^t*S7K- 
>t:J-3 bfcEPJIiD-r'5<b. Tl^i^^a b^ba)®at>fif:: 

±Mo>^o\zLX%±\^f-y^X-^ ^ oicjzM^fiE 30 

un^imn^s^^m'^itxz^^x^ ^ o\zm.^m^ 
ixui^&m,\zunmM {mm.^r^fSL'&Atfzi^mm ^ 
iBgT+ti^. fS,m^\zT-mm(j>mKt'^i3:i^mmt^cyo 

2 RUr ly^i- 3 b a)iES;!i<Si**.9 (om.m^ y 
^<Bf£*Hrfcy. iim(*^2, 7iy^i-3b. un 

*fcy. i««9^®(Z^^/i</j:^FHTLA<:btg|$BlffiJ®^II 

fc^fi6^se2||Kfiy^LT5»:fziJiB^t-'So ^. ±gBmi 
[0 0 1 2] (a3fi|g2||ffie«fr«^:^7X^cvDg 50 



g2 0(D«^*|R©T?^1-^ztST*fe^. *m-e(i. 

]|^§l§2 2i^g^a>$iv3i:^}xa)^Al±. gim<*S2 1 ic 

Sl'tC,ixfc^XSB2 3i, Zfl)*'XiigS2 3Axt»a^ 
§^ 2 2 [?9(Z^p-r ^^S[<7) X&m P 2 4 <b A> t> $ 
il4 (b) fiSm{*S2 1 $a2g§t||2 2l^;!I^b 

atrip®sr*. mM<^j^2 ^(D±mlzm^i^m^zJ^7.w^ 

aiP2 4. 2 4-A<iB©$;KTfcy. #:^-XScain2 4 
fi@4 (a) iZ^.t^5iZ^ SIS<*S2 1 

/c;tfxsS2 3iciiffiLrL^^o **xaS2 3ii^xs 

A7K-h2 5!cft|S3F:KTfcy. tti^^H-Sai31/)X(i 
:^-X®A;K- K 2 5*^e,**X2iS2 3 ^SoTi&^^XfiC 
aP2 4;!j^C,S§ggll&2 2[^fcSA*:K'So 
f±. ^a31^XI*^&^0^*X&ffiP2 4A^C,ESg|g2 2 
Wc^A^tV'ScOT-. «!L31:tfX<;)::f^XT^ji!t^Ijgt(cfc 

^^^-it-^K cvDlzJ:-5^^ti^^--^b$*L-So !^ 

OTo r r^gOcfE^IZfcL^r. Un^lzjl^r 

mo>um\zmLxii<3-fsifSLmt<^o ztt^x^^o ± 

IB^aiJl^xit, ::f^X^^m±-^it^tzisba>^^*j7iJ 

m^izK^^sp^a)mmmmzm^xt^zt\z^i), ssl 

tei/ffi4. msmmmtLx^izmBMt^o t^, ±iB 
1 Rum2mmmti^mt^^Miz{^wi-a>!^^^i^ 
Lx, ^omBm^m-t^o zziz. msitmsmmm 
iz%^y^x^cvomm(Dmj&^7rstiS:^^, meit 

se 4 HJfegijiZ'^^ c V Dggc5|8j$^^-r^ic 

0. El7(illJfi«J|(:i-ei^$^-;UF?P*y^X<0^^^^v-r 
[001 3] |gl5(cfci%T. m3SIS£«!ic^-s:;^x^ 

CVDgg2 6fi. S^^2 7pfc3^Or)«l^^X0ailA 

A- y 7^^'x tcvo ^nn:^ t izi^MLxno ^ 5 
izmf&itixi^i>o ±E^A'y7'^^xf±^^g7'*"x^ 

A;t<-h2 8Ax^K^&S2 7[*gfzefc$^^cti,. §imft^ 
2a)TlfS^MfcSA*tL^o X ±iacvDtS*4**x(i 
!S*4:^-x@A7K- h 2 9^ c,SS§?l2 7 i;J^lceiiSi8* 
H.'lS«E49a)±gSSrai::»A$ix-g>o ±mmmz^ij, 

^+-vy 7^:^x1*7 3 b*Nbgim{*^2^iiLTS 
3i^i§2 7 Mzmm-^ti^mm'^iz^ y :^^x^^b^ 
*x. C(D:/^Xvir^y cvDis;^^'xA<:^7X-7^b$ 

H^o CtO^;?£T?li5fe(7)l|J£0)]<i:^/<i:y. ^A'<J7:«'X 
C V D Ig^^'X $ Hfz9JimiiX i^^yX^it 

'jriSxoy^^X-^iz^ij^m^Jtiih^x, fiimitcv 

omnisx(D^m±fSLmz^'Dxm§.mztj:^ii:^^ 
ism 3 mmmmmiz ^i^^^^^^jTisxtcyomnn 



(7) 



if#^l¥07-O73997 



[0 0 14] :^:m/?ETMi. ^S«;S2lig^^§&3 l 0 

•^3 b^P^^t^^>—)l \^7^y<?7.3 5XW^^Xt^ 20 
§0 C:a)e/-JUKMC^y<7X3 5li, 7>ir-f3 b;i^bS 

V— ;UK7t?*y^X3 5li. |gm«;^2fiOa)TgPic7>x 
:^3 b$JK®-r«)^ng»3 e^ieitrSttlcj^fiic^tifc 

7JU5-'!7Ag|g3 7a)±^^7J^5™'!7A:^*V h3 8 

IzMfSi^tiXl^^. wa)i^-;uK;tf*v^X3 5^|£(t^ 
C^lzJ:oT, SS^S3iwr*iiff1-^/i£M(OSI^5o 

(gi::. win»m2(o^m.&^\ziS:'5<xf^^<Dmmi&0 30 

'J;Uffi3 9, h3 8. 2 ^il 

LXUn'^S±<0t&n9^M.^ZtXti:^h.^o ±ffi« 
4||:^^5)J(7)^^-Cli. ®A:y':;^a)gJg^^(7)iS-^bA^^ 

bHi>A<. M^m^M'^^iD^mm&^^&t^ztiz 

sizTFitmsmmmmmt, zo^mmo^s^fi^fj:^ 
Hrct(7>-efcSo mQiz^rmsmi&miz^^yyX'^ 

^i:*i%€.o ftk(Omii±tBm4||»6CJ|t8fifei:(^^T?3&^ 

[GO 1 5] HSiZfcLxT. g^gSg4 1(7)*ii>$S4 3 
Jtfr, 7>x-^3b. gimt*:^2. +^U7**;^SA»J 

>^3 2. 1SS4:^*X©A'J>^3 3. 15^9. tin-^A 

2A<^ti^tLa)*iC>$flS-a^f-t+-5,i:*i-. iS'H^P+La) 
i::o/d:A^^S^^ffi4 i P^a>^an4 5Ji, iS*4-&4 2 50 



<7>JSHlcg^^Sg4 1 t7>t^»I>fa4 3 ^tpi^t LXi^m^ 
a*4lfc^fig[(7>^aP4 5. 4 LTfl^^*4^Tt^ 
-So ±taSte^-el±. Stm04 5^+tt;^®4 3fC^LT 

4 7E)^3^^::>E^^*lziHMLrL^-&3b<, »SiPS, Mtt. m 

X, is^^oABitun-^A 2omm\zF^mmzMf& 
L, un-^AscD^mtmmLt'^^^^^&iz^-oxff 
-Dxt^iK zcDmmz^ij, iaJ3^9^w$^-r^cvD^& 
m:^xa>mit^f^-it^^, yvX^{z^^j^m±fS.^ 

i^mfimm^ti^^^mtm^izmm^h^o zom^m 
&it. mBiZ7r.tmAmmm^o)mmtmxf^<, ^0 
mf$.izmmLxt. ±*xa)m.i\^<um-^A2^^tbtL 

ia:/^:^-7cvD^e3 oizj;y, 8>r>^(7)i/g=i v 

i>o 06|Z^f^1-^mi*S2i:LT. ^35**^X^gS2 
9cni. ^^2cm(7)RSittfC}^f5£L, ^(7)±®(ri/4^ 

:/fcfl^j^Lfc7vi^^3 b^^MLT. mmm&^o)m 

ja;gi®i]A<EniiP*ti§o a^^Sg3 1 i*q'>.G>:fe'XSA 
\t, lt^3 5cmlzJ^^$tifc^-vy7:tfx^Ay >^^3 
2, JSJ(E4:tfxSA'J>^^3 3*fflLxT, ^';K^h.$iitS^ 
^ 8 G) 1 3 cm, 1 . 5 cin(7>{igfcKi£-r 

[001 6] ±tmftii0ttiz, ^MiJ:^mxn^- h 2 

(31^X5^;U) |Rfi^mSi^£l=(SoT 5 - 6 0 s c c 
m(7)*'X3lM, +-vy7:tfX^A7K-h2 8A^C,0 
2 (^^) ^0-2 00s c cm(7)*'XS5fi"e^-tuf^;K 

SSa*jaLT**;^®A-r*i:*lz. ^Sl7tf-h1 13&^b 
^^^froT. S^^S§3 1 (^a)fit:^El*0. I'-l. 

oTo r rizmmrho X. r>7^:^3'^.(0ii5@aK^:^) 

fi2 0 0W'-2kW, l$J^^8O;MSfiB;:^-4 0 0^ 

^'(l:iaG>H»r$fi 1 . 4 5 5t^ty. J»S<kMtlS*iJg 

(DMfy^TK^Mzo X. ii£^5$igl±5 00 0A/m i n05 

^ai^iSA^^sstL, mmf3Lm^mts%xi>'Dfzo s 
mmLfzm^\ztmm(D^^f}m^Mzo iu±oss 



(8) 



T E o s imnis:!^ t Lfzm-^izimtifz^^m&'&it 

mmx'^i,mf^immLxmmm^mm\z^ij, Rfeiiis 
mo)m^aym^ii<o!mtt^^. ccofitfiJc^iee at/is? 

[001 7] zziz, mQitmemmmtzm^'J^x^ 
cvommomfSL^mtm^m, m^ oitmimmmiz 

Qiz^i^x. mG^^mizm^y^x^cvom^^e 

o)%&iii^^<? ^Mz^ijmm^m^t^toyx. m& 
A^:m^ti:m'^i^iSi2^mLxunQizm^L, ^<ok 

thmmm^2f^x&?>fzi^, 2iis>n0mmt2&mo> 

c:(7)«t;!E^m7||J6^i: LTJilTlcS^B-^-r-So ^1 
OlZfcH>T. m7||Jte^|Z^-S:^^XTCVDi^g1 5 

(i, ±timemmmiz^^mmizmitx, mmmmM 

SHI 2<7)a^S7^--^>/)^&^J?^;1ls:t«»ttw^a1 sco 
aa:fe^illc<^:yi[If^LTSilS^m;J^7$fH^^1--So 

L. fSi^mm^ommziSi'ofzt^. ft^«si sa^p* 

2(rJ;yfiEISg;&?<$iUT*^SC^^^jfflLT, mSSffiSi 

ho za)yjm^mBmmmtLx\>AT\z^BMho *si 

NSG (i/»j=l>K^bS) ^iSI^Lfca^. PSGSg CJ 

LXTFto 

[0 0 18] v';3>';7x/N-$Sif49t LTSS:^ 
4 7l*3fwiE®L, S^§iS4 7P»3fCCVD<ai^:tfXt L 

r . i^S5j^*xSA;K— K 2 9 *^ ^ r 

J: ST EOS (]^Sx5^;u) 'J 7^rx®A?t^~ 

h28A^c>02 {mm) t^mxL, K3i49(7)$®icv 



/wSrfcicpH3 (/Nx:7-rv) ^S^SSa 7 Wc^lni 
©XLT, PSGffi^a 000 A^Kt* So C(DS. p 
sGlifcij:7P- {9 0 0t:i>i±o>m^m^mtzt\z 

s/ct^^j^ffi-rso ±u:f5mz^*iit. y^yx^mn^ 

^f?±itrizf$,^:sLUm^ito}mu O \Z^ 

G-PSGa>2ffi^(7)K$^j!I-r-S^^l::. fdLmffmfi^ 
10 fasSlbT*^, X. :^^XT(35>;*->-:t:?(Z>i^yiiL3!)<^ 

'pti>fzi^, nizyvx^<Dn±u^o^^^tj::^^x 
vDsgA^iibtiSo &.±tstmLtzy'yX^cvDmm{z 

fcUvT. :^^XvlC®^:KSIimt^E2jCttfitK<;>fcA^ 
tC^«^g!t^!17E><f^r^LT. i:iit5j9(7)SmfeSlMillJ?^3Sg 

mmtho 01 ir±m9ii]Ste^(cfi6s:^^x^cvDg 

[0 0 1 9] ^1 ncfcUxr, gS&f|4 9(7)±g5^|^ 
5 OfCfi^t^gfi^tS 1 A^BSy^tltb*!, c:o!)3£i#^*t5 
1fCj:-DrSm«:^27E)?±ai^lP5 0f::S^*;KSo §§ 

SttS 2 icii^fer-gftw Lfci/-;u K7t? X 3 5 fca* 

*lT7>7^:f3?E)<Sg$ttTL^So *^jST*(i. ±|BS 
30 J* 5 1 izm^t -S <*: 5 fc)^£p;K^m 5 2 *<16lf t» 
ttrfcy, 7>i=":f 3^a)gJiaSS:feSA(cfP5igm 
S2a>igJg±#0}«]*(JA<|iIib:|x-Cl^-So ±tH<0<*:afcg| 

Sf*;S 2 sj/z vi^-^ 3 A<jgS *4xfc-tge4+lP 5 o li . 
a2s§§4 9<7)-«^3£^t-rs«ii5 3icj:yrjsr^pr 

Sg(-S^§g4 9(7):$:ff(rBSjyf^(t^)*iSo ±$»^1^$B5 
O^gSEBmitil: LfzM^^A 9fl[)tiSfl|ig*Mtt$i* 
Sfc^^fc. a^SS4 9i::^S'J>y5 4A<S(tt>:K 
So 01 ±«^fB5 o $gB< t . 

§li4 9<7)±^A<§l«[^4xS<7)T', Un9<DmLXM< 

40 SSlz/c^S^i;!)^yT?ft<. Sffi^»4 9C7)i?g^».t;gim 
^^mmzm±^-^h:f=pX^\zJ:i)M^^il^\^a>Stj» 
fcm4SJS^ic^S:^^XvcvDgS3 OfZj;y^ffi 

hztt^x^ho c\jDm(Df3imi^mTLfzm^x. m 

^§§&3 1 I^^^vy7**X^A7K-h2 8*Ati:7'V^b 

:^"X-efeSSF6 i:02 t^SALT, JSHBSt^fllfc 
Zf'pX^^^^^'^^ ^::^^XT(zj:Sx*v5^>yizJ; 

50 yKms2&tfss§«3 1 ^izi^mLfzimm^^ 
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^^■■S. **xSSttS Fs ^30sccm. 02 ^30 
s c cmt L. S^^lf 3 1 |??a>E?3* O. ITor 
r, T>T-^-3'vrot6AIS^3* 2 kWt L. 3 0^191= 

[0 0 2 0] 

XTdcp) $:?'^X-7CVD^ai: LTfijffl-r*:: 10 

^i:fl>¥®*lR]A<-ifcLri^5Zilz.fcy. J$g|©JE^f 
ttSIA<Sfl«:^*]iLT«si!l1-5Cti6'-T?^S, (it* 
«2) 

MIC, T>^^:^al;g|«^*Sroltg*'lit!|i4roSSJ:y:te 

roiftJSA^'JtSHI). 0*114) 

(cfiH*. ±Sgimtt:Si6<lBI6**ifcS^§l§OM-S|!6<l!a 
KRrgU=«lj5lt**i.SCi:l=J;y, S^§Sfl>3's0S44(7) 

Sgi=SIJfi-e#*. (lf*J®5) 

1*. liJ?ll^^gA<i£^*ix, ^S^SgW-^jt^frf -SIS 

ScdS^Iw^c o fc #SSrol&t^$^Jt* if 
^9lffi-r.5Ci:A<-e#^. (if*«6) 
[002 1] ±SHmiat;iS3, S4(0«WUi3t%T, 
C V D jaS*X $ +-V'J 7 ^J;?. i: C V D Hil^^'X t IZ^J 
fSLTfiiSS-r4^-V'J7**x5?A¥KtllW*';?.aA^ 40 

®mffl[Ki3<ty:/^x-7<bL. •t<»:?5X-7(rj:y cv 

^)!i<K!ftl=>yLrii|-l=)fey, «-JS:filtKA</j:**t-5t 

(^*a8) 50 



5*iMt-Si:. ^l=-SC!))g]?r'a)jSM!6<IIJ£-T?#i.C 

t%. cvD*!is**xrofi£»at/}g^itro-*xi±es:«r 

X$j»ALt=CVD^!|lS^^T■^fca. CVDflia^XIC 

tts.T 7 •> m*';^ * a^S«W(zS?A L r 5 Xvib^F 

1*. ^^^XTICj:y^m»^l-f*^LfcCVDM^X 
'V^><^«!iaicj:yB^3&f «, C©Jft^lci:yg|m«:S 

©aistt9iaims«s:a<D3!AttfiBA<sfla?*4ii>. c 

(ifi*«i 1) 
[@BD©flr«;^<ciSiB^] 

[El] mi*Jfe«1l=fll'5:^^XTCVD^ao>flSfife 

[|13] ^2||JSfiij(z<$i,::^5XTcvDgSfl>flSfi£ 

'[ISI4] SS2§|]iS«9l=^'&liimEO«li!li$^v1-0rS 
@ (a) i^SIl (b) , 
[0 5] m3|ia5fil|lrflfeS:/^X7CVD^gO>^fi£ 

[0 61 m4|lliS«9(-«.5:/7X-5'CVDSS©«fife 

[EI8] m55llifiM(cfiis::''^XvcvDgis©«fig 
[@9l Seisjfifi^izfissT^^XTCvD^arolSja 
[Bio] «7^ii«!iai^m8iijs»i]tfi^*:?7X7 

[@11] m9^1£fiillc^.57f^XvcVDgg©^ 
[iai2l fit«CTIZ'(S«,3pt7¥ffiS«!S^7X-7CV 
[013] fitJfceilr'DfeSECR^^XvCVD^g© 
[»#©lftBJ] 

1. 15, 20. 26. 30, 40, 46. 48--::f^ 
XTCVDgS2. 2 1-Bim(*S 
3a, 3b"T>7^-f 

4. 2 2. 2 7. 3 1. 4 1, 4 7. 4 9 - g^SS 
6. 2 5-**;^jSiA^- h 



(to) 



8. 4z-un^ 
9 -an 



1 0" 

1 2" 

1 7" 

1 8 • 

2 3" 
2 4 • 
2 8" 



2 9".i^J|£4^X^A^"h (jSJ|^:tfx®A^S) 
S) 

3 3 -mm7.mA v-y* mmis:^mx^m) 

4 3"'4''C>^ 

4 4-flta7K-K 

4 5"#tLP 

5 o-±^^m 

10 5 3- 
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